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DEAD CEEEJ: PROJECT ::TEJ

AT CAHOKIA/SAOGET. ILLINCI3

FINAL REPOFT

MAY 13 SS

The irivesti^atic-n has net fulfilled the specific ezsls that were

set forth on pag* 1-2 of the subject report. In general, the

study has located and defined to a greater or lesser extent

(depending upon the site) the types and approximate quantities of

waste materials present but it has not provided "a comprehensive

catalog of wastes present at the various project sites" because

of cursory studies at some sites. It has demonstrated that

releases occur to the environment in certain locations, such as

the ground- water discharge to the Mississippi River from Site R

(Monsanto Landfill) and a possible dust problem at Site G.

Because of a lack of sufficient data however, the report has not

adequately assessed the pathways by which contaminants could be
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released into the •snvirir.ir.er.t fr-r.T. rssst sites and has

jtde«iuately asssi-ied th* -;-;•:, .-^TU ::.:v^fncntc :f ::r.ti.7

~;-.- vailcui sedia (sir, cr--ur.iws.ter. etc.; it ill the ;i'

AJ a ts^is f:r HF5 iccrijifi, *.h-= study i.s i.-.ad*-i.:itT i-r

tii-rre are 3orae critical data irisufficisn-ries ar.- t-schri

Additionally we are conc*zr.=d about indications cf

QA/QC procedures which -louds the validity ;f the data

presented and numerous conclusions cf the report that appear

speculative in nature as they are unsupported by the technical

data presented.

In the following sections we have expanded on the general

comments made above and have provided illustrative examples of

problems and inadequacies in the report. For convenience, we

have organized our comments according to chapter beginning with

Chapter 7 which presents the conclusions of the report.

CHAPTER 7 - CONCLUSIONS AND FINDINGS

1. The first finding implies that Monsanto is responsible for

much of the waste in several sites because many compounds from

Monsanto processes found in Site B (for which Monsanto was

primarily responsible) were also found in other sites. While there
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EPVCEHRD COPISVEIVPCB MTCRCJf WORK PMDOCr / AITORW* CLIENT PRIVII£GE



si-c ::mpour.ds in common benzene. :hl:robenzene, and phenols, for

e;-:aapie; the .iiurce ar.i/':r r:-;t-r by which. thein ::.T.;oands =aaje

-.; be in sea* l;.cati:T.£ ii unknown n;d will jrr-:bsbly r.ever be

I-r.cwr.. In addition, j-sv-sral ether c-irspoundi ar-j ils: pi'^s^nt

-hich ifflplicatea other sources. F^r iri.stir.ee. tcluene,

-rthyibensene. xylene and chlorinated volatile irgaric compounds

VOC) were found in subsurface soils at Site G and polyaromatic

hydrocarbons (PAH) were found at Site 0. The presence of

benzene, toluene, ethylbenzene and xylene (ETEX) could be the

result of fuel (gasoline) contamination and the PAH are likely

associated with a former refinery operation in the area. It

should also be noted that virtually every industry in the Sauget

area, including several trucking firms which washed tank trailers

at their sites after hauling materials from outside the Sauget

area, contributed to contamination at Site 0 where the sludge

from the Sauget POTW was deposited.

2. The report states on page 7-4 that waste from the Sauget

POTW and flow of contaminated leachate to the Mississippi River

has lead to "a general degradation of water quality in the river

and has contaminated fish in the river." As support for this

conclusion, the report cites a CI. S. Food and Drug Administration

3SFDA) study indicating the presence of contaminants from the

TCP (Dead Creek Project) area in fish collected 100 miles

downstream. The study presents no data on the impact of the
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cauget ??TW, .i-rfac* runoff from the I7F area, :r gr;undwater

iischarc-i fr:c the ICF :-.rea :r. the river. Thus --he statement ir.

the r-rprrt must be considered speculative at be^t. The fish

j- 'iviy ::nducted by the V2FDA presenti no data :r. the impact of

-.he DCF area or any ether pcicibie so-urces on the fin-dings of

their st-dy.

C. In asking reference to Site K on pa^e 7-5, the report

implies that the presence of a dark liquid or dark staining (as

interpreted from a photograph) is indicative of cintaiiination.

Tnless the IZPA has analytical results or other scientific

evidence to indicate that this material is waste or hazardous,

this conclusion should be deleted from the report because it is

speculative and unjustified.

•S. On page 7-7 the report provides several conclusions

regarding drinking water supplies. These conclusions are critical

to MRS scoring because contaminated drinking water supplies weigh

heavily in the score. There is no evidence in the report that

indicates that drinking water supplies in the DCP area are

contaminated. The public drinking water supply originates from a

surface water intake in the Mississippi River about 3 miles

upstream from the DCP area. Because this intake is upstream

there is no possibility that contaminants from the site could

enter this system.
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!f the 50 wells a*r.ticn*d on page "-? cf the re?:rt. :.;r.» appear

-.; be d:wngrs.:fie::t fr:r. DCF sress where ::r.ta.Tir.=;.t_ we re f:.i:.i.

The :l:>3e.st wells are along ..'.i-dith 1*::= ar.i ?.re listed as T*'-E2

•:;-.r:ugh SW-E5 :n Figure C-1E. All :f ^he l:w iev-rl v;laiil*

:rgarj.:s four.d L-. "hea* w*Jis --er-r either ir. the blank* ;r wrr*

below method detectivi.* limits. None of these well* can ';e

regarded as bei:;g contaminated. If, however, the IZFA is -ic-r-c-rrned

about the use of these wells for potable supplies, it is

suggested that IEFA prohibit the homeowners frca using these

'-•=Hs for potable purposes.

7he nearest downstream potable public supply is stated as being

located approximately 23 miles south of the TCF area at the

Village of Crystal City, Missouri. Crystal City apparently relies

:.-. a Ranney Collector adjacent to the river as a source of

potable water. A Ranney Collector is not technically a surface

water intake because it pumps ground water, although it does rely

on induced infiltration from the river. The well is significantly

more than three miles (the zone considered for HRS scoring) from

the DCP area and any contaminants entering the river from the

DCP sites would probably not be detectable at this point in the

river. The quality of water in the Ranney Collector is the sum of

all upstream sources, not just the DCP site's potential

zzr.tribution, and without being able to differentiate the DCF

s:urce from other sources, the IEFA cannot estimate the impact
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:f i potential area .f the Far-.ey Collector. Th-= .r *.-.:.•=/

_. H5S -coring. If the IEFA has a :::vz*r:i at-:---, -.h* Far.:**/

The nearest dowii£treare surfac-s water intake is at river rdle 1IC.

3. remote 65 miles south of the DCP area. This s-ppl/ i*

tijfnificantly more than three .vdles frca the DCF =r-a and any

;-jtential contardriants that night originate from the DC? area

-iuid probably not Ins Jet-sctabls at this point i:; tl«a river. This

intake is too remote to- be considered in the HFS scoring.

-. Page 7-37 of the report *ggi_r- refers to private wells and

indicates that concentrations of toluene, ethylbencene, carbon

iisulfide and styrene were found in private wells. The table in

Appendix D, however, shews that these compounds were found b^l^»

-ethod detections limits which indicates that concentrations are

so low that they cannot be quantified. In addition, only one

sample from each well was collected and the analytical results

have not been confirmed. Without confirmation of higher,

detectable levels, the IEPA cannot conclude that the private wells

ire contaminated. Any perceived risk on the part of IEFA may

best be addressed by resampling the wells with extensive QA/QC

support.
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.A.Ci _»« *•

ti:-n -i-stested ir. th-r Clayton Ch-r.-.-J.::-.l C:.-pany «ell

r W - C C ) ir.dicat'ss that th-s contazii-.iticn :-rigir.atir.» at £it-s 0 is

'-•=ini -.rsr.opcrt-sd :ff-sit4 and cintamir.itin« »!••:• ur.dwat-=i- used ty

the p-.;bli;. ?!4* riaytr-n w*Il is about "C £•=•='. c-=-=p snd puraps

ippr-;ji=at«^r 700,000 to l .CCO.CCC »all-:r.i per month (16 t; 23

spro! :ri ar. intermittent basis for process water. E & E used the

designation "£pm" which is cororocnly used t;> indicate gallons per

rJj-.ute, iiC't gallons per mor.th. This designation gives a false

impression as to the volume of water that is actually being

pumped each .Tenth.

This well taps the intermediate zone and any contaminations in it

nay not have originated from the shallow zone in Site C, as

concluded by E & E, but from another source to the east. Many

compounds were found in large concentrations in well EE-22

^sample GW-39); however, only two compounds were found above 50

ug/L in the Clay ton well and none were found above 50 ug/L in

the new wells installed between Site R and Site 0. Therefore,

the "fingerprint" compounds found at Site 0 do not correlate well

with the compounds found in the Clayton well.

The analysis of air samples at Sites Q and E are discussed

- 7 - CEft 06S199
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:.-. z*g* 7-38. The repcrt indicate* that ? :ly:hl:rir.sted biphenj'ls

~CE*: were f:-und in three ia.-.rl-i£ fr;rr. l;.;ati:r.s r?-:9. DC-20

=r.d T-C-CC; hiwever. the levels that were f^und are extremely low

sr*d the report dv*s net n.ake clear -heth-sr :r :. ;t these result*

sre f;r filtered air samples cr whether they vere a* a result cf

analysis cf particulate matter. The values that are given are

ir. the parts per trillion range and the report d-:*s not indicate

the confidence level of the data. The accuracy and precision of

these analyses would b* needed to establish what, if any, level

if confidence can be ascribed to these data.

In addition to the potential problems regarding accuracy and

precision, it is not clear what these analytical results mean

because the sampling technique appears to .be flawed. The report

does not specify, for example, which stations are upwind and which

stations are downwind of Sites Q and R. For exaaple, Figure 4-53

indicates that the wind was predominantly from the southeast

during sampling on July 22. The nearest potential upwind stations

are in the vicinity of Sit* G where PCBs were identified at

several stations. If PCBs were found upwind at Site G, the PCBs

at stations DC-19, DC-20 and DC-26 cannot be attributed to Site

Q (see page 4-173).

Also on page 4-173 the report concludes that Site R could
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;.-. ;i£e 7-38. The report indicates that F :iy:hl:ri.-ated biphenyli

~C£s: were f:-ur.d in three 2i.~rl-:-i frzrr. l;cati:r.s IT-13, TC-20

sr.d DC-CO; h-:w«v«r. the levels that wer* f:unc &i-e extremely lew

and the report dives r.it n.ake clear whether :r :.;t these results

are f:r filtered air simples cr whether they --ere as a result of

analysis of particulate matter. The values that are given are

i;-. the parts per trillion range and the report dees not indicate

ihe confidence level of the data. The accuracy and precision of

these analyses would b* needed to establish what, if any, level

;f confidence can be ascribed to these data.

In addition to the potential problems regarding accuracy and

precision, it is not clear what these analytical results mean

because the sampling technique appears to .be flawed. The report

does not specify, for example, which stations are upwind and which

stations are downwind of Sites Q and R. For example, Figure 4-53

indicates that the wind was predominantly from the southeast

during sampling on July 22. The nearest potential upwind stations

are in the vicinity of Site 6 where PCBs were identified at

several stations. If PCBs were found upwind at Site G, the PCBs

at stations DC-19, DC-20 and DC-26 cannot be attributed to Site

Q (see page 4-173).

Also on page 4-173 the report concludes that Site F could

~ w ~
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;;tentialiy b-r a supplemental contributor -:-f FTZ.: =:.i ;h*n-;la

zetectec st cite C. C. I' should :•= r.:t-id that Tlt-r r ix :a?>^-d

with a !;w p-=rn.eability arterial Cp*ra*ability 5 ;•; 1C-" :x/3*c)

which ranges in thickness frcrn 2 to 10 f-r-st. It ij virtu?.!!/

L-FOc5ib!e fir FCE£ and f.h*no!s tc !-=ave Site 3 because the most

!ikely ac-d* :f transport it via tha mobilization :f ? articulate

matter which is prevented by the cap. In addition, rhenvl was

detected cr.ly once (DC-CO at a low concentration. ; 0.04 ug/m3),

and it ar. estimated value (J indicator) below the specified

detection Unit. This sample was collected during the first day

cf sampling when the wind direction was highly variable, according

to E & E (page 4-173).

Matrix spikes are referred to on page 2-53; however, no data are

provided or discussed. Only 12 low-volume samples are listed in

Table 3-7 (page 3-55) as compared to 14 high-volume samples and

there should be an equal number of samples.

The reproducibility between sample DC-01 and its replicate (DC-06

is not good (Table 4-26 on page 4-166). Eight compounds were

detected in DC-06 that were not found in DC-01. There should be

an explanation as to why these compounds were detected in one

sample and not in the other. Also, isophorone was detected in

sample DC-05 and it was indicated as being found in the blank (E

- 9 - CER 068201
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designator,'; however, isophcrir.e is not list*:: LT. :!.•= Lliiii: simples
-"_"•» - ,- -J n" • •» - , -n ««- u^1 - « « p -_ , j j : _ - . »: . — :.; »- - - . • i .si.- _-_- . t ; Jill .a^'x-r - t - _ C . _n i-.Z-t»-:.. t:.-= :. -Iriici.jstCr

•-•as not used f;r isophorcne L-. xample ?C-"C -: L-.ii:stv thc-t it

•-•as f:und L" the blaj-Jc zinrle.

Zsmple DC-27 d-:es not have hi^h-voluroe data due t:- •=;ui?r.-,r-rit

failure; however, the low volurae data should be available. In

Table 4-27 (page 4-171), E & E reports the results f:r TC-27 as

r.ot analyzed s:-.-d rtot detected for the compounds listed with no

•explanation given as to the reason for same.

Overall the &ir sampling program is not comprehensive ?nd

inadequate for determini:'4( whether releases to the environment

have occurred. IEPA has ignored the fact that the Sauget area

is a highly industrialized community with numerous potential

sources of contaminants to the air. Attempts to attribute

contaminants to a particular source require a very comprehensive

and sophisticated sampling approach over a long period of time.

This has not been done.

8. The analysis of air samples at Sites Q and B are discussed

on page 7-38. The report indicates that PCBs were found in

three samples from locations DC-19, DC-20 and DC-26; however, the

levels that were found are extremely low and the report does not

CiR 068202
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-ake clear whether :r ;:.- -.hese res-Its are f^r filtered air

samples :r whether they were 5.C C; r~£.::t :f ai.alyces :f

^articulate ratter. The valu-ri that are »iv«:i are i:. the ;:irt_

;er trilli;n range and the r-rp-:rt d.e^ :-.-:t ir.zicate the ::j-tfiier.ce

level of the data. In cr-ier to cleterr-L:-.e l;^w accurate a:.i

precise these values are, the IEFA she-Id provide values -:f

accuracy and precision to determine how much confidence, Lc any,

ran be attributed t:> these res-aits.

Ir. addition to the potential r-i"-ble:.:s regarding accuracy and

precisicn, it is not clear what these analytical results mean

because the sampling technique appears to be flawed. The report

•does not specify, for example, which stations are upwind and which

stations are downwind of Sites Q and P. Specifically. Figure 4-53

indicates that the wind was predominantly from the southeast

during sampling on July 22. The nearest potential upwind stations

are in the vicinity of Site G where FCEs were identified at

several stations. If PCEs were found upwind at Site G, the PCBs

at stations DC-19. DC-20 and DC-26 cannot be attributed to Site

3 (See page 4-173).

Also of page 4-173 the report concludes that Site P could

potentially be a supplemental contributor of PCBs and phenols. It

should be noted that Site R is capped with a Ic-w permeability

CER 068203

EPVCERRO COPPER/EIVKB ATTORNEY WORK PRCCUCT / A3TORNEY CLIENT PRIVIIZGE



-it-= riil v'peraeabilit/ 5 ;•: 1C-" i-.z~z]

;l.eiv:l£ t: le.v.-e Site ? vir-. the sir rsthv?./ i e rause the r-:-2t

_>*:;- -;.d-r of traii.s;-:rt Is vis the a:bili=iti:r. ;f parti;-late

-.r.tter which is preventer! -/ th* -:sp.

' v^rall. the air ^amplin* program ii net c:-icprch*r.siv* =:\d L~.

..-.adequat-r fc-r deternsiTiir^ whether releases to the environment

/.sve recurred. The IEPA has ignored the fa:t that the Saug-=t

=rea is a highly industrialized rc.-nunit/ with r.uaerous potential

i rurces ;f ;:ntaminants to the air. Attespts to- atti'ibute *

j articular source require a very comprehensive and sophisticate

lampling approach over a Icng. period of tiae. This has r.-:-t been

ione.

c. Estimated loading of organics to the Mississippi River from

Areas 1 and 2 is discussed on page 7-39. We could not

-r.derstand the 130 pound per day figure and requested that

~eraghty & Miller contact E & E to determine the basis for the

calculation. Following that contact Geraghty & Miller reported

that in their report, Plant-Wide Assessment of Ground-Water

renditions at the W. G. Krummrich Plant, dated September 1986,

they determined that 87 Ibs./day of organic compounds discharged

~.i the Mississippi River assuming that the gradient is westward

CER 066204
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ill the tise; however, this rate was re;.; red t: ""

'. -r.-aui-s iischsr£.e tj the i'ivei- is bl;:l-:ei :;• i'-Uh river stage 12

r-rcer.t cf the tis*. -3*raghty i Miller Lad = 33*1 their

:airulaticr.s .;r. the sum of the discharge 5 fr:..T. the shallow,

intermediate. *;-.d dee* =:ii*s :f the aquifer.

If the total discharge, Geraghty and Miller deterged 57 Ibs./day

-as contributed by the deep rone. Iji preparir^ their

ralculatior.s, Geraghty & Miller used the chemical z concentrations

from wells GM-27E. GM-27C, aX-26E and Gl'.-25C which are screened

ir. the deep c;ne or at the boundary between the deep and

intermediate zones. The constituent ccncentraticr.s from bwth

zones were averaged because concentrate: HE in each zone are

similar.

In contrast, E & E chose to use only the chemical results from

wells GM-27C and GM-28C to determine the deep zone loading to

the river. These recalculations resulted in an average loading

rate of 22 Ibs./day, as shown on page 5-27 of the Hay 1988

report. In making these calculations, E & E assumed that the

hydraulic gradients in the shallow and intermediate zones also

apply to the deep zone, an assumption that is incorrect. E & E

stated that; "It did not want to spend the extra time required to

calculate the deep cone gradients," and E & E agreed that this

. 13 - 068205
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-.- -~uj .it.", t: :-.r£i.inierit.

Another -.;,;•=!•:. with th-r report i.- th:-.t -.he 13? l'. = ./jr.y fig^r*
. - ,- ^ : -,•*. - ,.:*». : .. £ . .*— .. » ; . _ j .. .t . u •» r * / _ . , - r • r ••..*.. »*•£-*- -..̂ .̂ ._ -— i»i ... _i._--'I ILj ,i. Ti ill t = -_ T » " •» •. t ^-a-r » - • . . , . . ..-./ -i . . „• .

l'-5./day ar* teirns diiCharg-rd *: ".he river ?.ci'.;::_^- a .T; :i;-iaium

hydraulic gradient accvrdixig tc Tabiv f - 4 . E i I idvi'id

Geraghty & Miller that they could not explain thii diirrepancy

without authorisaticr. from IEPA. Geraghty & Killer r^uested &

copy of the water-level data used by E i E tc. d-=terrrJ_ie the

ratio between the minimum and raaxunum hydraulic sradi-rntc, but

has not received them as of this writing.

The hydraulic gradient that is v,5ed to determine the

ground-water discharge rate is the slope of the water table

toward the Mississippi River. The gradient is determined by

measuring the elevation of water levels in monitoring wells.

Geraghty & Miller has collected water-level data from Monsanto's

monitoring well network semiannually during the spring and fall

of each year since their September 1986 report was prepared.

Prior to that tine, measurements were made at various times of

the year. In addition, water-level recorders have been recording

data continuously at the landfill since September 1984. When

Geraghty & Killer prepared their loading calculation in 1986, they

-sed the August 1984 water-level data because the river level

- 14 - R Q68206
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-as low and th-= :./-r:-v-.ll. e^iL-nt t:- th-r rlv^r wai '.:.•= &i-•-•:-.:-Tit

i-jter:.i;=J *.!.-:• w - : y _ t ecu-.- i."-:-:.ariv bas-rd on avsllaLl-i data.

i :< E b*li*v*3 that the hydraulic gradi-ir.t :f the deep z:r.-= is

*ix tircec greater during t:.-= .T-axiaum lc.adir.g p-^rivd whe:: c;r.ipar'sd

t: the miniraura l-.a-dirig period, "vr this ts be F:ssibl*. w?.t-:-r

1-^veli would have to be approximately 1C to 12 f-=et higher in

J-TTP wells upgradiisnt of the landfill with no change iu watc-r

levels downgradient cf the laivdfill. Based on Geraghty i fillers'

•r.owledge of the cite and the histcrical water data c;ll-:-.'ied

.ver the past 5 years: they believe that this situation would

r.ever occur.

Another assumption which E & E made with regard to contaminant

loading to the river appears not to be technically correct. In

their report E & E estimated that about 20% of the loading from

2ite R is due to a contribution from Site 0 (page 5-27). In July

1388, we installed a cluster of three wells between these two

sites to monitor ground- water quality in the shallow, intermediate

and deep zones of the aquifer. In addition, two shallow wells

-ere installed downgradient (in the southern portion) of the

lagcon area to supplement the existing monitoring network.

Preliminary water-quality data for these wells indicate that total

15 -
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.-i'i:rity pollutant ;::.-.?iur.ci pi..; r.;r.;:i'i;ri-/ pollutant.- --rfi

... j o c - , / r

Iver. if it is a-ssuse; that the t:tal ;rgr.rJ.r ::r.:-rr.tr;-.i:r. :f
r ^ ^ / ^ r t n . . — ' r f « . . .. j : ,,. - - . ̂  * ^ *• ^i /» • . ^ ^ i •> - ^ . j - w -g/- r;«:.i —. «•= — ^ i - _ _ ii r-r-i-'rc-sntatiV's cf the -rntire

£ite .'which it is nc-t) and that .-•:• attenuation occurs between Site

: a::d the river, the potential .discharge from the shall iw z:i;e at

-?ite 0 would be only 1.5 Iba. rer day. This is cr-ly about two

percent of the total loading ir. the vicirJ.ty cf cite S.

leraghty & Killer's 13 !6 repzrt ii;dicatei that c:r.s tit-eats in the

iatersediate and deep zones at Site 0 Icgically di not originate

at Site C because thei'e is no vertical gradient which :;uld cause

vertical migration. The constituents in the intermediate and deep

-cones probably originate in a source to the east of Site 0 and,

therefore, cannot be attributed to Site C.

13. E & E indicates on page 7-41 that the agencies have

information of past discharges of process water and waste by

Monsanto to Dead Creek, but does not document this information.

I & E concludes that staining (discoloration?) in the northern

lection of Dead Creed (CS-A) is visible on aerial photographs and

--his staining resulted at least in part from direct discharge of
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"discharg

r . ._.

-.fcraati::. will ;;:Jfirn: whether :>:

ir photo Lz cciitaaiiivatcd materisl.

g" seer. ir. the

11. ?cr.ti.-rjiant migration and! fate i* dii^ussed on page "-33.

The analysis of contamin&nt fate is oversiaplified and technically

-.corrert -ecause cf basic flaw* iii the :..:d-rlir^ approach that

-as t=j:=r..

The sain problem with th« flow nodel is that the shallow and

ir.termediate ^ones were modeled separately. The report indicates

-.hat two separate models were constructed, but by assuming that

i "uniform vertical gradient " the model is essentially

three -diaer.sional. A uniform vertical gradient implies an effect

equivalent to a recharge rate. That is, the inter-layer flux

Wwuld be calculated by multiplying the vertical permeability by

the "uniform gradient". If this was done, the report should

specify what value was used for the "uniform gradient". It

appears, however, that the two models are totally separate and

r.z flow was calculated between layers. This is unrealistic given

the hydr ogee-logic conditions at the site.

- 17 -
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The deep z:r.e of the aquifer iyst-r.- ir. -.:•.-= ciug-=t area is the

lj.;l-ded in the iLic-sl. probably becs^se th^r-s ?.rr very few -d-rep

-•=11^ i:i the area.

.-•rcharge wa^ i^glscted ty. stating that it was r.Tgli

report shculd provide a sensitivity analysis or a mass balance

analysis tc support this assumption. Assuming a gradient of

T.CCll ft/'ft. X = 6.5 ft/da (948.7 gpd/ft = ;. saturated thickness of

"C feet and the length of the eastern boundary , r5CO ft), the

tital influx through the eastern boundary in the shallow zone of

the E &. E ac-del is (Q=KATy. about 1800 ftVda. This is 65 times

greater than the irJlux through the eastern boundary. In fact, it

would only require about O.CC8 ft/yr of recharge to balance the

eastern flux. From this simple mass balance calculation, we

conclude that recharge cannot be ignored. Ritchey et al. (1984)

also concludes that recharge cannot be neglected.

The report does not show or cite the regional water-level nap

used to estimate the eastern boundary condition. No

cross-sections are provided to justify the layer bottom

elevations.

The model assumes that vertical permeability equals horizontal

CEft 060210
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. e , . , ._._;„. ,- .. - i». - ,,_ I ~

j . : . _ . . : j: ^u'

:i- i?ia;i:-fiuvic.l aquifer £/£t-r.T.5 ;-;:. as -.l.st ;f th= "iug-=t

ir^a. Typi-ially, the rstiv cf h:rir;r.ta: t: v^rti:il p*rr,*ability

a 1C to 1 or 100 to 1. Thai, th* xaas cf :ontariia:-.t£ aicvL-^

r.to the interrteciate zzn* was greatly •£:•:*£»*!•£•:-=i.

retails of loadii-^ calculations were not given, however, they

appear to be based on steady-state or average fliw renditions

:?age 5-22). If tl-is approach was used, then a trar.sp.:.rt model is

unnecessary.

The modeling concept is also flawed because the finite difference

resh contains far too few nodes (462) for this type cf analysis.

At least three times this number should have beer. used. More

detailed analysis of residual statistics should be given to

justify the flow model calibration results. This would include

calculation of the residual mean, .residual standard deviation, and

the standard errors associated with the transmissivity and

storage estimates.

12. On page 7-43 the IEPA indicates that the average total

organic contaminant concentration at Site G is 4.406 rag/kg

(milligrams per kilogram) which is calculated from three subsurface

CER 060211
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:ii£cu because thr-r-= _r.r.il-.-i :-r-r

fr:s a rerTi-s^ts-riv-i; r. ̂ -.-.-

r-rfr-=3-5:-:t:-.-iv-% . f the

r-oiiits. TV.r r~-pcrt d:^ =

r. :t ir.dicate h;w the ia«.pll.-.s ;• jii-.t* v-=r<= rhci-rr. i£

r-r?res*r.tativ* vf th-r site.

1-. On page 7-45 the i--=rvi't jonclades (presumably bas-ii ;r.

.-:delir.g results) that -:c-ntar,iinant£ are migrating vertically at

rites G, H and I. Tliis conclusion Lz unwarranted because n;. wells

•-ere installed in the i*itersediate zine and the vertical hydraulic

gradient was net measured. Modeling results witl.rut field

evidence of a driving force to transport ccntamir.ar.ts from the

shallow sone to the intermediate zone are not reliable. In fact,

Geraghty & Miller has already demonstrated that the vertical

gradient at Site 0 and at the Route 3 Drum Site is slight or

nonexistent and we expect similar vertical gradients at Sites G, H

and I.

14. The report conclude* on page 7-46 that the present

distribution of contamination in Area 1 wells indicates that

historical pumpage has influenced the distribution of contaminants. ,

This conclusion is unsupported because it is based upon data

from very few wells, aU of which are drilled in the shallow sone.

. 20 -
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I.. <:rd*r to determine wh-sth-ri-

•••:ulJ have had t: driH i :....::. larger ...^ber ;f well.-: L: the

c-=nt*r ide;itifi*d i:. tli= ciug-t

irei. individual w^Ils g*nirat4 i.-.dividuai areas cf ir.fiueiice ar.d

-ithc-t b=ij^ abi= tc- recous tract thes* ;inea cf influcivre, th-=

.-•rpcrt caiuict attribute the :-:curr^i-.r= :f ocnta.-aijiants to

puapag* patterns. The level :f detail obtained by IEFA i:. tlui

itudy ij iiot adequate to draw th-= conclusion that paajpag* i*

-•iipcnsible f;r c : ntaaair.a;-»t diitributions.

15. On page 7-47, the IEPA indicates that ccntariiar.ts

zrigiaatiiig from Area 1 sites would be preferentially transported

'.j the intermediate zone and would reach the Mississippi River ii.

approximately CO years. This conclusion is unsupported based or.

the modeling exercises that were undertaken (See number 8 above).

As we have indicated the modeling studies were over simplified,

technically incorrect and the models were not calibrated.

IS. In discussing Area 2, the report (Page 7-48) indicates that

there is a common generator fir the various wastes in the DCF

area. As we have already indicated la item 1 above, this

CEft 068213
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: ;:.:luii:r. Lz incorrect. The very i v-;-_•:.._•= ;f PAHs ar.d rr.etai.-.

::- -rxa-i-1-r. indicate* .-ore t!.i.. ...•= 5--.-i-t.i- „ y-.::p .:.-ill= f;

7-4S the r-rpcrt c;r.cl-J*a that the llk-LLhood

:f a comiacn g-rneratcr and the pre-i^..;-; _f c;.T;n:c:-. pathways

5-pports iggr-rsating Sites C. Q and F. for- KR2 s::-rin» purposes.

1-. fact, th=r« w* aar.y rsaiwii* why tl.* iit-=5 ih;uld net be

is«r*gated. The current site cir.diti::-.. the k:v;wr. lustcry of

waste depcsitior., the relaticnship cf wastes t. the water table

ar.d the fact that there is nore than ;ne «er.erat-ir c-f the

•-a5tes indicate that each site should be considered separately.

I;th ;ites 0 and R are already covered and therefore do not

represent sources of contamination tc the air because

particulate matter and volatile organic :ompounds cannot escape.

This is not true of Site Q which has only been partially or

inadequately covered. By aggregating sites, the HRS score would

be biased by assuming that Sites 0 and R are sources of

contaminants in the air which is clearly not correct.

The Geraghty & Killer report indicates that wastes at Site R are

celow the water table whereas the waste in Site C is above the

C6R 06821*
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«;.:id V2t-;r ;;-ct-i.T, i^ iiff-=r-i:.t th:-.;-. *:!.?. t :f 71-. ; 7. T:.-:ri

-snc* that :: r.t?..-r.i.= v*

rradier.ta at w*H :l-.-.it4rs ir* th« vicLnity .f "lt= : i..iicats that

••••=rtical -i^ratiwr. ii r.it :-ccurring and cc-r.tasL-.sr.ts --ill reoain

: infined t: the challvw Cvn* wh*re contamir.ant tr*r.ip:.rt is very

slow.

The groundwater studies in Site Q cannot be rsgarisd as

representative cf grouniwater conditions at that site. The site

is 90 acres in area and only six wells were inataHed. Without

additic-nal wells, the groundwater quality data base that has been

generated for this site ar« insufficient to sup;:rt H?.£ scoring.

The wells that were installed may simply have ir.t-rrsected areas

••here concentrations of contaminants similar tc those in Site R

vere found. Likewise, the boring program conducted by the IEPA

in the part of Site Q east of Site R cannot be considered

representative of the whole site. Given the history of the site,

which indicates haphazard disposal, additional wells and borings

night be expected to yield data leading to a different conclusion

regarding the average concentration of contaminants and the

C6R 066215
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crigi:-. of same. I:, addition, with the •=:;!.£tlr.g w»ll ';-.;:•;.-.•.

rr.-undwater iU:hiie-=i tc the river .?..-.;..:. '--r -ivaluatrd. Along

-ith the ;•.!.•=! r-i3i;:\A »ive:: :-.L;.ve. Zitv ~ .:h:uli :.;t be

" Tabir.—d with C :t<is " and F u — • • • * u r — :* ~ • * w — " " :- - ->• -* - vj

CHAP7E3 2 - SITE EACK5BOCND

IS. On page 2-38 the report discusses the locations :f private

wells and indicates that at least £G area residents have wells

which are used for drinking water or irrigation. Vsin* "extent

and severity of contamination" as the reason for extending the

assessment beyond the three mile radius required for HS3 scoring

is simply not Justifiable, particularly when the target areas are

not downgradient of the site. There must be a substantial risk

that contaminants will extend beyond the three mile radius to

justify expanding the study area in any direction, and in no case

side gradient or up gradient. It would have been helpful for the

IEPA to provide a map showing the three mile radius around the

site in order to determine which private wells are in fact

included in the study area.

The reason given for expanding the assessment beyond the three

radius is not technically supportable. It suggests that it is

CER 068216
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rrFA's goal ti expand '_h* data V.ai* t: ir.fluer.re "FL listL.g

:?? litri. ?!.e :E?A's f :*: ;f rls:i:-.g these sites ;n the .'.TL ii

ixjliiitly iexci;strated[ in ;sg* 2 - 4 C wher- the report 5a;-5 tl.it

iir ihniplL.^ wa^ ;.-ducted "iii order t: ir.crease the r^zibiLity

:f qualifying aitea f;r iftcluaion c;. the "2EPA ::?!". H^r^ :;gair..

the IEPA has ccr.ducted atudiea f:r J'PL ^.a^ing purposes rather

tl.ar. to assess environmental impact at the DCF sites.

12. The IEPA state* that the degradation in gr:und-water 5-ality

in the area is "c-ne likely reason" for the cessation -:f ground

-ater pumping, but then notes that 5ubstantiati:-^ docuaentation

:f that statement has not been located. A more logical reason

--hy groundwater puicping declined was because "once through"

process Systems became uneconomical as a result of increasir^ly

-ore stringent waste water discharge requirements. As industry

switched to recycling water, the demand for water decreased

dramatically. For example, wastewater flow to the Sauget FOTW

decreased from 35.7 MGD in 1970, the first year for which

accurate flow records exist, to 9.6 MGD in 1977 and to 7.7 MGD in

1987.
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-\ The w-=li c o:ii true tic n techr-ir--^ are ; = i'r rl:-r i ;r. r ^ f ^ . ? - . ? f .

?:.= paragraph a*. -.::e t^p ;f the page uvdi:atei that f..e

i-u-.-jlu* was fUlii with a gr-;ut after the ber.twiiite i-;^l hr:i been

placed arwund the well easily. TIu.5 statement i3 not e.-itirely

accurate. In at least oue case, an observer fron; Geraghty 4

Miller saw drilling cuttings (possibly -:cntaisir.ated) being kicked

rack ir.tc the arjiuius of a well at the sa.-e tirae the grout was

reing added. For more detail, please refer to the SSDKA letter

;f September 21. 1987. a ccpy of which is appended.

CHAFTEF 5 - GSO'JNDWATEE T3AI?SPCS7 MCrELING

11. Figure 5-4 and this paragraph of the report appear to

indicate that the general groundwater flow towards the river is

reversed during the months of March, April. May and November.

This is not correct. River stage is related more to rainfall in

the upper reaches of the Mississippi River basin rather than to

events in the vicinity of Sauget, which means that flow reversals

can occur at any time. Flow reversals must be analyzed on a

probability basis in a fashion similar to estimating frequency of

recurrence of various river stages.
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er's report dated September 13 2 -T :.ss indicated

_ i'TV^i'i-r- i r r.j-u.r.ii'.- ~ - -

r.ri:- cf.Siigiseers fir river £^ase3 ii: the ^iszizsipri river. The

i 1 E estimates :f :intsasinant Icadir^ t-:- the Mississippi Fiver

are L:accurate be:?. use they are based cr. :: router generated

iischarses cal-jul&t*d by the .-nodel wluch, ir. turn. =re based on

Tig-re 5-4.

12. ?n page £-26 of the report, ar. incorrect ^ethcd has been

-sed fcr calcalatir^ loading tc the river fr ia Area 1 sites. The

equation m = 3 ;•: cav«r*g* is used, where m is the mass. Q is the

is the average ccncentratio:; at the site. Itow a:: C

appears that the report is attempting to apply the conservation

of mass principle; that is the mass leaving the site will

eventually -discharge to the river. In this case, the principle

has been incorrectly applied because it dees not take into

consideration processes such as adsorption, biodegradation and

hydrodynaaic dispersion, which attenuate concentrations. These

calculations, along with the flawed flow estimates, have resulted

in an overestimate of contaminants discharging tc the river.
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•** tj A p w r* C* £*'"' • **»* » M *«. «•

ru:v:ff caraict b* a jritUai because t'-.-r ilt-= ic rs?r--=d. I:;

addition Cite 0 should b* *limir.ated froa th-s "iusVvclatili=*d

•r.-ii^si-ii" cat-reii-y u:.d*r "poter.ti&l pathways" Wiius* the site

has be-sn covered, and there is • virtually r.: pcccibilitx that dust

;r vela til* organic :.s:;cur.ds are escapir^.

'-"e have already discussed the problems associate! with the

-ideling wliich has led to incorrect estimates of l;.adir.g to the

Mississippi River. Many other sites such as G. H and I. which are

remote from the river are probably not contributing t:

contamination in the Mississippi River and should be shifted to

the column representing potential pathways.

MISCELLANEOUS

24. Page E-25 in the Appendices states that the Geraghty &

Miller, Inc. data for Site R has not been made available. This

statement indicates that much of this section is outdated and in
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*,{ :-.T-d of r«vi*w b-s-iui* *h* IZ?A ha* b,*:. ir. the r:z^o5icn :f
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